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At a Glance

Complementing earlier research by the Congressional Budget Office, this report examines the
availability and use of the Department of Defense’s (DoD’s) F-35 fighter aircraft. The F-35 has three
variants: the F-35A, operated by the Air Force; the F-35B, operated by the Marine Corps; and the
F-35C, operated by both the Navy and the Marine Corps.

CBO’s key findings are as follows:

Growing Fleets. DoD currently operates about 450 F-35 aircraft and plans to operate about 2,500
of them by the mid-2040s. F-35s began operating in 2011.

Aircraft Availability. The availability of F-35As and F-35Cs declined from 2015 to 2018 but
increased in 2019 and 2020. (Availability is measured as the percentage of time an aircraft can be
flown in training or on missions.) The availability of F-35Bs has been generally increasing since
the aircraft began operating in 2012. In 2021, the availability rates of all three fleets of F-35s were
higher than those of most of DoD’s other fighters. The F-35 fleets are much newer than most
other fighters, and newer fleets typically have higher availability rates than older ones.

Depot-Level Maintenance. Many of the oldest F-35s have spent long periods—totaling a year or
more—undergoing depot-level maintenance (that is, in-depth maintenance beyond the capability
of personnel where the aircraft operate), in part because DoD had to upgrade the earliest aircraft
to updated operational standards. Newer F-35s may not require as much time undergoing depot-
level maintenance, because they received the upgrades when they were manufactured.

Annual Flying Hours. Total annual flying hours for each fleet of F-35s have generally increased
along with fleet sizes. In recent years, F-35Cs have flown more hours per aircraft than have F-35As
and F-35Bs. To date, all three fleets have flown fewer hours per aircraft per year than the average
annual number of hours (over the service life of the fleet) anticipated in DoD’s plans.

Lifetime Flying Hours. All three fleets of F-35s are a mix of new aircraft with few flying hours and
aircraft with more than 1,000 lifetime flying hours.

The Effects of the Coronavirus Pandemic. Although other types of DoD’s aircraft experienced
increased availability and decreased flying hours during the initial months of the pandemic, there
has been no consistent change in either measure for the F-35 fleets since the pandemic began.
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Notes

All years referred to in this report are federal fiscal years, which run from October 1 to September 30
and are designated by the calendar year in which they end.

Numbers in the text and figures may not add up to totals because of rounding.

On the cover: Illustration of an F-35C.



Availability and Use
of F-35 Fighter Aircraft

In this report, the Congressional Budget Office analyzes the availability and use of the Department of Defense’s
(DoD’s) E-35 fighter aircraft.! Intended to replace older models of aircraft used by the Air Force, Marine Corps, and
Navy, the F-35 has stealth capabilities that reduce the chance of detection by radar and heat-seeking missiles. There are
three variants of the F-35, all of which are manufactured by Lockheed Martin and managed by the F-35 Joint Program
Ofhice:

The F-35A is operated by the Air Force and is intended to take off from and land at airfields.

The F-35B, operated by the Marine Corps, has a vertical lift fan and pivoting engine nozzle to allow vertical landing
on and short takeoff from amphibious assault ships and airfields with runways that are short or rough.

The F-35C, operated primarily by the Navy (the Marine Corps also operates some F-35Cs), is designed to take off
from and land on aircraft carriers. The F-35C uses a carrier’s catapult to assist its takeoff, and it lands on carriers by
using a tailhook on the back of the aircraft to snag arresting cables.
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F-35 Fleets

DoD’s fleets of F-35s have been growing since the aircraft were fielded in 2011. The depart-
ment currently operates roughly twice as many F-35As as it does F-35Bs and F-35Cs com-
bined. The oldest F-35 (an F-35A) first flew in July 2011, but many aircraft in each fleet have
only recently entered service. A few aircraft have been destroyed in crashes. DoD plans to

purchase a total of 1,763 F-35As, 353 F-35Bs, and 340 F-35Cs.?

Size of F-35 Fleets
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Availability Rates

[

CBO calculates aircraft availability rates by dividing the number of hours that aircraft are
both mission capable and in the possession of operational squadrons by the total number of
aircraft hours for the entire fleet, including aircraft undergoing depot-level maintenance or in
storage. (A mission-capable aircraft can perform at least one of its primary missions but may
not be able to perform all of them.)?

In their initial years, all three fleets of F-35s exhibited low availability rates, which rose
thereafter. The availability of F-35As and F-35Cs declined from 2015 to 2018 but increased
in 2019 and 2020. The availability of F-35Bs trended upward through 2020. In 2021, the
F-35 fleets had higher availability rates than most of DoD’s other fighters and attack aircraft.*
The F-35 fleets are much newer than those other aircraft, and newer fleets typically have
higher availability rates than older ones.
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How CBO’s Measure of Aircraft Availability Differs From DoD’s Measure
CBO’s measure of aircraft availability counts all aircraft, including those undergoing
depot-level maintenance (that is, in-depth maintenance beyond the capability of personnel
where the aircraft operate). By contrast, DoD measures only the availability of aircraft in the
possession of operating units and thus excludes from consideration aircraft undergoing
depot-level maintenance or in long-term storage. DoD’s measure of availability is not
adversely affected when an unusually large number of aircraft are undergoing depot-level
maintenance, whereas CBO’s measure shows less aircraft availability.

Differences Between DoD’s and CBO’s Measures of Availability of F-35s
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Time Spent Undergoing Depot-Level Maintenance

The amount of time that F-35s have spent undergoing depot-level maintenance has varied,
both by aircraft type and by cohort. Many of the oldest F-35s (those in their eighth year of
operation or older) have spent a cumulative total of a year or more in depot-level mainte-
nance. (Months spent in depot-level maintenance sometimes occur consecutively but are
sometimes the result of separate visits over several years.) F-35s in their sixth or seventh year
of operation have spent fewer months undergoing depot-level maintenance than the oldest
F-35s have.

Months in Depot-Level Maintenance

Number of Aircraft

F-35s in Their Eighth Year of Operation or Older
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Time Before First Lengthy Period Undergoing Depot-Level Maintenance

Of the 78 F-35s currently in their eighth year of operation or older, 73 (94 percent) have
spent at least one four-month period undergoing depot-level maintenance. For 60 of those
73 aircraft, the first such lengthy period in depot-level maintenance occurred within four
years of their first flights. Those older aircraft were brought to full operational standards by a
“technology refresh” program. The 80 aircraft in their sixth or seventh year of operation may
not require such lengthy periods undergoing depot-level maintenance, because, unlike the
older F-35s, they received updates while being manufactured. To date, only 46 (58 percent)
of those 80 aircraft have experienced a period of depot-level maintenance lasting at least four
months. Moreover, personnel at maintenance depots have gained experience with F-35s,
perhaps allowing maintenance to be completed more expeditiously.

The Oldest F-35s: Time Between First Flight and First Four-Month Period Undergoing Depot-Level Maintenance

Number of Aircraft
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Annual Flying Hours

I

Total annual flying hours for each fleet of F-35s have generally increased as the fleets have
grown. In the early years of operation, flying hours per aircraft increased for all three fleets. In
recent years, flying hours per aircraft among the F-35Cs have increased, whereas there is no
clear trend in flying hours per aircraft for the F-35Bs. In 2021, F-35As experienced a down-
turn in flying hours per aircraft. The F-35 Selected Acquisition Report published in
December 2019 states the average number of hours that each F-35 variant is planned to fly
annually: 250 hours for F-35As; 300 hours for F-35Bs; and 316 hours for F-35Cs. None of
the F-35 variants has yet reached those benchmarks.

Annual Flying Hours per Fleet

Thousands of Hours
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Fleetwide Distributions of Lifetime Flying Hours

Lifetime flying hours vary considerably among all three fleets of F-35s. The F-35 with the
most flying hours, an F-35A with tail number 11-5033, entered service in April 2014 and
has flown 1,536 hours since then.

Distribution of Lifetime Flying Hours
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Effects of the Coronavirus Pandemic

I ———

In an earlier analysis, CBO found that among aircraft operated by the Air Force, Marine
Corps, and Navy (excluding the F-35), availability increased and flying hours decreased as a
result of the pandemic—most markedly in April and May 2020.° By contrast, the three fleets
of F-35s show no consistent impact from the pandemic.

Quarterly Availability Rates of F-35 Fleets in 2020 and 2021
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1. In January 2022, CBO published Availability and Use of Aircraft in the Air Force and Navy
(www.cbo.gov/publication/57433), but because it relied on data collected in the services’ standard data
systems for aircraft availability, that report did not include the F-35. Data on the F-35’s availability and use
are collected separately in Lockheed Martin’s Sustainment Performance Management System. The F-35 Joint
Program Office provided those data to CBO for this report. The data are organized by month and cover the
period from July 2011 (when F-35As were first fielded) to September 2021. Foreign militaries also operate
F-35 variants; aircraft operated by foreign militaries are not analyzed here.

2. See Jeremiah Gertler, F-35 Joint Strike Fighter (JSF) Program, Report RL30563, version 83
(Congressional Research Service, January 14, 2022), https://go.usa.gov/xtE7S.

3. For a discussion of the full-mission-capable rates of F-35s, see Government Accountability Office,
F-35 Sustainment: DOD Needs to Cut Billions in Estimated Costs to Achieve Affordability, GAO-21-439
(July 7, 2021), www.gao.gov/products/gao-21-439. The full-mission-capable rate is a more stringent measure
of readiness than the mission-capable rate because it reflects the percentage of time during which an aircraft
can perform all—not just one or more—of its tasked missions. The Government Accountability Office
suggests that full-mission-capable rates “provide a clearer picture of the aircraft’s capabilities and the services
return on investment.” That agency further states that “According to program officials, DOD is considering
placing incentives on the full mission capable rate, rather than the mission capable rate, in future sustainment
contracts.”

4. The data for aircraft other than F-35s come from the Air Force’s Reliability and Maintainability Information
System and the Department of the Navy’s Decision Knowledge Programming for Logistics Analysis and
Technical Evaluation system.

5. For a discussion of two alternative measures of aircraft availability, see Congressional Budget office,
Availability and Use of Aircraft in the Air Force and Navy (January 2022), appendix, www.cbo.gov/
publication/57433. However, mission-capable F-35s not undergoing depot-level maintenance have almost
always logged flying hours, and F-35s have not yet been put into storage, so those alternative measures are less
relevant to the fleets of F-35s.

6. See Congressional Budget Office, Availability and Use of Aircraft in the Air Force and Navy (January 2022),
www.cbo.gov/publication/57433.
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Appendix: Data Sources for Figures

Size of F-35 Fleets
Congressional Budget Office, using data from Lockheed Martin’s Sustainment Performance
Management System.

Ages of F-35s
Congressional Budget Office, using data from Lockheed Martin’s Sustainment Performance
Management System.

Availability Rates of F-35s
Congressional Budget Office, using data from Lockheed Martin’s Sustainment Performance
Management System.

Availability Rates of DoD’s Fighters and Attack Aircraft in 2021

Congressional Budget Office, using data from Lockheed Martin’s Sustainment Performance
Management System, the Air Force’s Reliability and Maintainability Information System,
and the Department of the Navy’s Decision Knowledge Programming for Logistics Analysis
and Technical Evaluation system.

Differences Between DoD’s and CBO’s Measures of Availability of F-35s
Congressional Budget Office, using data from Lockheed Martin’s Sustainment Performance
Management System.

Months in Depot-Level Maintenance
Congressional Budget Office, using data from Lockheed Martin’s Sustainment Performance
Management System.

The Oldest F-35s: Time Between First Flight and First Four-Month Period
Undergoing Depot-Level Maintenance

Congressional Budget Office, using data from Lockheed Martin’s Sustainment Performance
Management System.

Annual Flying Hours per Fleet
Congressional Budget Office, using data from Lockheed Martin’s Sustainment Performance
Management System.

Annual Flying Hours per Aircraft
Congressional Budget Office, using data from Lockheed Martin’s Sustainment Performance
Management System.
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Distribution of Lifetime Flying Hours
Congressional Budget Office, using data from Lockheed Martin’s Sustainment Performance
Management System.

Quarterly Availability Rates of F-35 Fleets in 2020 and 2021
Congressional Budget Office, using data from Lockheed Martin’s Sustainment Performance
Management System.

Quarterly Flying Hours per Aircraft in 2020 and 2021 in Relation to the
Average for the Same Quarters From 2015 to 2019

Congressional Budget Office, using data from Lockheed Martin’s Sustainment Performance
Management System.
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